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ABSTRACT

In this paper, a 50-meter high-speed catamaran is analyzed through the commercial CFD software Star-CCM+
and FEM software Femap with NX Nastran. The relationship between the ship motion and the bow slamming pressure
under different regular waves and ship speeds in head sea is studied. Compared with the high-speed craft rules of CR,
the wave pressure is approximately proportional to the wave height and the square of the ship's speed, which verifies
the results. The CFD results show that the wavelength corresponding to the maximum of the wave pressure is about
twice the ship length, instead of the wave conditions that maximize the motion response. This phenomenon should be
closely related to the relative velocity of the bow and wave surface. On the aspect of structural response to bow and
cross-deck slammings, this study constructs a detailed finite element model of the bow section. An appropriate
boundary condition is set on the first watertight bulkhead, and two methods are used for the load: the pressure specified
by the rules and the pressure on the hull surface computed by the aforementioned CFD. The FEM results indicate that
the thickness of outer plates is sufficient to withstand local wave pressure; the horizontal load of inner and outer parts
of the demihull generates split force at the conjunction of demihull and cross deck, therefore stress concentrates on the
connections of the transverse web; the vertical load is mainly distributed on cross deck, so that the stress of longitudinal
frame is the highest. Overall, the CFD load is conservative compared to the rules load, and the hot spots indicated by
the calculation can be used as the basis for future structural strengthening.



